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1.  INTRODUCTION 

The  Energy  Engineering  Analysis  Program  for  the  three 
U.  S.  Military  Subcommunities  of  Vilseck,  Wildflecken 
and  Hohenfels  in  West  Germany,  has  been  authorized  by 
the  Department  of  the  Army  European  Division,  Corps  of 
Engineers  under  Contract  No.  DACA90-80-C-0093  dated 
September  29,  1980,  and  subsequent  Modifications: 

POOOOl  dated  April  27,  1981, 

P00002  dated  September  29,  1981,  and 
P00003  dated  September  30,  1981. 

1.1  OBJECTIVES  OF  THE  ENERGY  STUDY 

The  objectives  of  this  contract,  as  explained  in  detail 
in  Schedule  of  Title  I  Services  for  Energy  Engineering 
Analysis  Program,  Europe  dated  September  18,  1981,  are 
as  follows: 

a.  Develop  a  systematic  plan  of  projects  that  will 
result  in  the  reduction  of  energy  consumption  in 
compliance  with  the  objectives  set  forth  in  the 
Army  Facilities  Energy  Plan. 

b.  Use  and  incorporate  applicable  data  and  results  of 
related  studies,  past  and  current,  as  feasible. 

c.  Develop  a  coordinated  basewide  energy  study. 

d.  Prepare  Program  Development  Brochures  (PDB) ,  DD 
Forms  1391,  and  supporting  documentation  for 
feasible  energy  conservation  projects. 

e.  Include  all  methods  of  energy  conservation  which 
are  practical  (in  so  far  as  the  state-of-the-art 
is  reasonably  firm)  and  economically  feasible  in 
accordance  with  guidance  given. 

f.  List  and  prioritize  all  recommended  energy 
conservation  projects. 
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1.2 


INCREMENTS  OF  WORK 


1.  3 


The  work  to  be  performed  under  the  contract  has  been 
divided  into  four  Increments;  A,  B,  F  and  G. 


Increment  A  -  Energy  conservation  investigations  for 
buildings  and  processes. 

Increment  B  -  Energy  conservation  investigations  of 
utilities  and  energy  distribution 
systems.  Energy  Monitoring  and  Control 
Systems  (EMCS) ,  and  existing  energy  plant 
investigations . 

Increment  F  -  Facilities  Engineer  conservation 
measures . 


Increment  G  -  Projects  identified  in  Increments  A  and  B 
that  do  not  meet  the  ECIP  criteria  of 
E/C>  13,  but  may  qualify  as  OMA  or  MMCA 
Projects . 


PHASES  OF  WORK 

Increments  A,  B,  F  and  G  have  been  divided  into  three 

phases  of  work; 

Phase  I  Data  gathering  and  field  trips. 

Phase  II  Analysis  of  data,  identification  of 
potential  projects,  performance  of 
feasibility  and  economic  studies,  and 
preparation  of  first  page  of  DD  Form  1391. 

During  this  phase,  all  potential  projects 
which  produce  energy  and/or  dollar  savings 
should  be  identified  and  evaluated  as  to 
technical  and  economic  feasibility. 


Projects  determined  to  be  technically  and 
economically  feasible  shall  be  combined  into 
projects  and  ranked  according  to  highest  E/C 
ratio . 

For  FY  84,  the  minimum  E/C  =  13  MBtu/k$ 

Phase  III  Preparation  of  DD  Form  1391  and  Project 
Development  Brochures  (PDBs) ;  and 
preparation  of  documents  presenting  the 
results  and  recommendations  of  the  study. 
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DD  Forms  1391  and  PDB's  are  nor  required  for 
Increment  F. 

As  a  result  of  Modifications  P00002  dated  29  September 
1981f  and  P00003  dated  November  2,  1981,  it  was 
negotiated  that  the  Interim  Submittal  would  not  contain 
the  Phase  II  effort  of  the  EMCS  study,  nor  the  Phase  I 
and  Phase  II  efforts  of  Increment  F.  These  would  be 
included  in  the  Prefinal  Submittal,  after  additional 
required  data  is  obtained  by  surveying  all  three 
subcommunities  in  early  1982. 

1.4  PRESENT  STATUS  OF  THE  PROJECT 

1.4.1  SURVEY 

Prior  to  the  commencement  of  Phase  I  of  the  project,  a 
meeting  was  held  between  the  A-E  and  the  Corps  of 
Engineers,  and  out  of  the  approximately  160  energy 
consuming  buildings  at  Hohenfels  61  buildings  were 
selected  to  be  surveyed  in  detail. 

It  was  agreed  that  the  sample  selected  was 
representative  of  the  entire  community;  and  that  the 
results  of  the  survey  and  subsequent  analysis  of  energy 
consumption  and  energy  savings  based  on  a 
representative  building  per  type  at  each  community 
could  be  extrapolated  to  obtain  the  energy  consumption, 
energy  savings  and  implementation  cost  for  the  entire 
community,  based  on  the  total  square  foot  area  of  all 
buildings  of  each  given  type. 

By  this  extrapolation  method,  values  of  basewide  energy 
consumption,  energy  savings,  and  implementation  costs 
could  be  estimated;  and  basewide  ECIP  projects 
determined. 

1.4.2  PRELIMINARY  SUBMITTAL 

The  work  listed  below  was  accomplished  and  presented  in 
the  Preliminary  Submittal: 

a.  Compilation  and  analysis  of  the  data  and ^ 
information  received  from  each  subcommunity. 

b.  Review  of  the  actual  energy  consumption  of  each 
subcommunity  based  on  the  energy  consumption  data 
collected;  as  well  as  a  presentation  of  the 
projected  energy  consumption  goals  for  each 
subcommunity  based  on  the  Army  Facilities  Energy 
Plan . 
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c.  Summarized  tabulations  of  the  survey  data. 

d.  Data  of  the  surveyed  buildings  was  input  on 
Computer  Program  AXCESS. 

e.  As  a  "sample-pilot"  ECIP  analysis,  one  building 
type  was  selected  and  analyzed  for  energy 
conservation  in  detail. 

f.  The  feasibility  of  Central  Boiler  Plant  Projects 
was  investigated. 

The  presentation  of  the  Preliminary  Submittal  for 
Hohenfels  was  made  on  30  July,  1981  at  Grafenwoehr. 

Review  comments  on  the  Preliminary  Submittal  were 
forwarded  to  the  AE  by  the  Project  Manager  in  his 
letter  dated  15  October,  1981. 

1.4.3  INTERIM  SUBMITTAL 

The  work  listed  below  was  accomplished  and  presented  in 
the  Interim  Submittal: 

a.  The  data  received  from  the  Subcommunity  was 
updated . 

b.  Review  of  the  actual  energy  consumption  of  the 
Subcommunity  based  on  the  energy  consumption  data 
collected;  and  a  presentation  of  the  energy 
consumption  goals  for  the  Subcommunity  based  on 
the  Army  Facilities  Energy  Plan. 

c.  We  presented  an  updated  list  of  the  representative 
buildings  of  each  type  selected  for  detailed 
energy  conservation  analysis. 

d.  The  Computer  Program  AXCESS  was  used  to  model  and 
analyze  all  the  buildings  surveyed  at  the 
Subcommunity.  Quantitative  results  of  monthly 
energy  consumption  for  space  heating,  domestic  hot 
water,  lighting  and  miscellaneous  electricity 
usage  has  been  obtained  for  each  type  of  building. 

e.  Increment  A:  Each  of  the  buildings  types  was 
analyzed  for  energy  conservation  opportunities 
(ECOs)  that  involved  modifying,  improving  or 
retrofitting  the  architectural  features,  HVAC 
systems,  plumbing  systems  and  lighting. 
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ECOs  determined  to  be  technically  and  economically 
feasible  (E/013,  B/Ol)  were  combined  into  Energy 
Conservation  Projects  (ECP's),  and  extrapolated  to 
Energy  Conservation  Investment  Projects  (ECIP's). 

f.  Increment  G:  Projects  considered  in  Increment  A 
that  did  not  meet  the  E/013  criteria  and  yet  had 
a  B/Ol  were  recommended  for  implementation  under 
OMA  or  MMCA  funding. 

A  complete  DD  Form  1391  and  complete  PDB-I  were 
presented  for  approval . 

DD  Form  1391s  and  PDBs  are  not  required  for 
Increment  F. 

g.  Increment  B:  Information  obtained  on  utilities 
and  energy  distribution  systems,  and  existing 
energy  plants  (boilers)  was  presented  and  possible 
energy  conservation  measures  analyzed. 

1.4.4  MODIFICATIONS  P00002  AND  P00003 

These  two  modifications  were  negotiated  and  signed  in 
September  1981. 

It  was  agreed  that  the  AE  would  perform  a  walk-through 
survey  of  every  building  in  the  community  for  Increment 
F's  requirement  to  "provide  recommendations  for 
modifications  and  changes  in  system  operation  which  are 
within  the  Facilities  Engineer  funding  authority  and 
management  control",  as  well  as  for  Increment  B's  EMCS 
analysis. 

Only  buildings  larger  than  5,000  GSF  in  area  and 
consuming  greater  than  7500  gal/yr.  of  oil  or  45  myton 
of  coal  or  having  a  minimum  10  kw  connected  electrical 
load  would  be  analyzed  for  EMCS  feasibility. 

The  survey  effort  would  be  performed  in  early  1982. 

1.4.5  GENERAL 

296  sets  of  field  survey  forms  were  reviewed  and  from 
these  a  computer  input  sheet  for  each  building  surveyed 
was  prepared.  A  computer  data  library  was  created 
storing  all  information  gathered  in  the  field  which 
could  be  relevant  to  recommendations  under 
investigation . 
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Tables  6-1  and  6-2  of  Volume  2,  the  Energy  Report,  list 
the  relevent  data. 

Computer  aided  manual  calculations  were  used  to  obtain 
unescalated  energy  and  cost  savings  and  implementation 
costs.  A  computerized  economic  analysis  program  was 
used  to  produce  E/C  and  B/C  ratios. 

Recent  American  and  German  Manufacturer's  catalog  data 
was  obtained  and  included  in  the  Appendices,  Volume  7 
of  the  Prefinal  Submittal. 

1.4. 5.1  RECOMMENDATIONS 

All  recommended  energy  conserving  modifications  were 
presented  in  Sections  7 ■ and  8  of  the  Increment  F 
Narrative,  Prefinal  Submittal.  These  sections  are  new 
Sections  8.7  and  8.8  of  Volume  2,  Energy  Report. 

A  summary  sheet  for  each  Section  7  recommendations 
(Modification  to  Building  Systems)  includes  the 
following ; 

a.  A  brief  description  of  reasons  for  the 
modification. 

b.  Instructions  for  accomplishing  the  modification. 

c.  An  estimate  of  labor  and  material  costs. 

d.  An  estimate  of  man-hours  listed  by  trade,  where 
relevant. 

e.  The  estimated  dollar  and  energy  savings. 

f.  The  results  of  an  economic  analysis;  E/C  AND  B/C 
ratios . 

The  analyses  of  Section  8  recommendations 
(Modifications  to  M/0  Systems)  are  contained  within  the 
Increment  F  Narrative,  Prefinal  Submittal. 

A  Summary  of  all  modifications  for  Increment  F  listing 
costs,  man-hours,  dollar  and  energy  savings  was 
prepared  and  is  presented  in  Table  2—1  of  the  Increment 
F  Narrative,  Prefinal  Submittal.  A  copy  can  be  found 
in  Section  4  of  this  Volume.  The  Table  lists  the 
modfications  in  order  from  highest  to  lowest  E/C  ratio. 
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All  energy  conserving  projects  from  Increments  A,  B  and 
G  and  recommendations  from  Increment  F  have  been 
consolidated,  priority  ranked  and  presented  in  Table 
10-1  of  the  Increment  F  Narrative.  Order  of  priority 
is  from  highest  to  lowest  E/C  ratio.  A  copy  can  be 
found  at  the  end  of  this  section. 

Energy  related  areas  of  operation  for  which  additional 
training  of  Facilities  Engineering  personnel  is 
recommended  has  been  listed  in  Section  12  of  the 
Increment  F  Narrative,  Prefinal  Submittal. 

Expendable  equipment  which  should  be  changed  to  higher 
efficiency  types  when  the  next  replacement  occurs  has 
been  investigated.  Recommendations  are  included  in 
Section  13  of  the  Increment  F  Narrative,  Prefinal 
Submittal. 

1.4.6  PREFINAL  SUBMITTAL,  INCREMENT  B 

a.  We  have  obtained  information  on  and  studied  in 
significant  detail  the  subcommunities  electrical 
system,  street  lighting  system,  potable  water 
system,  sewage  collection  and  treatment  system, 
hot  water  and  steam  distribution  system;  as  well 
as  existing  energy  plants  consisting  of  Central 
Boiler  Plants  and  Local-Building  Boiler  Plants. 

b.  We  have  recommended  several  projects  that  require' 
the  modification  of  boiler  plant  controls  such  as 
installation  of  OA  HW  reset  control,  night 
set-back  control  and  installation  of  time-clock. 
These  projects  however,  have  been  presented  under 
Increments  A  or  G. 

c.  We  have  developed  electricity  and  fuel  consumption 
load  profiles  for  the  past  three  years  and 
presented  them  in  Section  3  of  the  Interim 
Submittal. 

d.  Graphical  profiles  of  hourly  KW  demand  occuring  on 
a  weekday,  weekend  and  peak  demand  day  have  been 
developed,  presented  and  discussed  in  Paragrpah 
7.2.4  for  each  month  of  FY  80.  We  have  discussed 
existing  peak  demand  limiting  systems,  and  will 
investigate  if  the  EMCS  is  feasible  for  further 
demand  limiting. 
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e.  Based  on  the  AXCESS  analysis  of  each  building 
type,  we  have  estimated  the  annual  energy 
consumption  and  cost  per  square  foot  of  each 
building  type  for  Electricity,  Fuel,  Space 
Heating,  Domestic  Hot  Water,  Lighting  and 
Miscellaneous  Equipment.  We  have  also  projected 
these  FY  80  to  FY  84.  Tabulated  cost  data  has 
been  presented  in  Section  5. 

Work  listed  below  was  accomplished  and  submitted  for 
Increment  B,  EMCS: 

a.  Supplement  the  site  investigation  with  "as  built" 
drawings,  as  well  as  sound  engineering  judgment. 

b.  Interview  administrative  personnel  to  determine 
operating  hours  and  procedures  relative  to  the 
surveyed  buildings. 

c.  Identify  EMCS  energy  conserving  programs  and 
strategies  which  might  be  appropriate  for  each  of 
the  buildings,  listing  the  points  required. 

d.  Evaluate  by  computer  analysis,  energy  conserved  by 
these  programs  as  well  as  their  implementation 
costs  in  accordance  with  Energy  Conservation 
Investment  Program  (ECIP)  requirements. 

e.  Make  recommendations  which  may  include  in  the  EMCS 
some  systems,  points  and/or  programs  which,  while 
not  directly  related  to  energy  savings,  would 
provide  management  information  and  centralized 
control,  making  for  more  efficient  facility 
operation . 

1.4.7  FINAL  SUMBITTAL 

During  the  period  January  13,  1983  through  February  12, 
1983,  the  Preliminary,  Interim  and  Prefinal  Submittals 
have  been  compiled  into  a  Final  Submittal.  A 
description  of  the  compilation  is  as  follows: 

a.  For  Sections  1  through  7  of  the  Final  Submittal, 
the  Interim  Narrative  was  used  as  the  basic  text. 
Relevant  material  from  the  Preliminary  was 
included. 

b.  Section  8  incorporates  the  Increment  F  Narrative. 
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c.  Sections  9  through  11  incorporates  Sections  9 
through  11  of  the  Increment  F  Narrative. 

d.  Section  12  incorporates  the  Increment  B,  EMCS 
Feasibility  Study. 

The  Final  Submittal  Executive  Summary  is  made  up  of  the 
Interim  and  the  Prefinal  Executive  Summaries.  These 
summaries  have  been  adapted  and  brought  up  to  date 
where  necessary.  The  Final  Submittal  Executive  Summary 
has  been  compiled  as  follows: 

a.  For  Sections  1  through  4,  the  Prefinal  Executive 
Summary  Sections  1  through  4  have  been  used. 

b.  For  Sections  5  through  8,  the  Interim  Executive 
Summary  Sections  2  through  5  have  been  used. 

1.5  CONCLUSIONS 

1.5.1  SAVINGS  RESULTING  FROM  IMPLEMENTED  EGO'S  ^ 

The  effects,  in  energy  and  cost  sgviri^,  of 
implementing  all  Increment  A,  &  G  projects  are 

summarized  in  Table  10-1,  a  copy  of  which  is  included 
hereafter.  The  percent  savings  for  these  projects  are 
obtained  using  the  known  consumption  for  FY  75  from 
Table  3.3-2.  This  table  is  presented  in  Section  7. 

The  total  consumption  for  that  year  is  231,889  MBtu. 

Increment  A  projects  save  16,451  MBtu/yr ,  or  7%  of  the 
FY  75  total  consumption.  Increment  B  projects  save 
11,028  MBtu/yr,  or  5%  of  the  FY  75  total  consumption. 
Increment  F  projects  save  40,001  MBtu/yr,  or  17%  of  the 
FY  75  total  consumption.  Increment  G  projects  save 
20,057  MBtu/yr,  or  9%  of  the  FY  75  total  consumption. 
The  total  savings  for  all  projects  is  87,537  MBtu/yr, 
or  38%  of  the  total  FY  75  consumption. 

The  effect  of  Increments  A,  B,  G  &  F  in  terms  of  FY  84 
dollars  is  as  follows.  Increment  A  projects  will  save 
$188,303  per  year  and  will  cost  $726,026.  Increment  B 
projects  will  save  $168,040  per  year  and  will  cost 
$823,845.  Increment  F  projects  will  save  $454,312  per 
year  and  will  cost  $736,070.  Increment  G  projects  will 
save  $240,114  per  year  and  will  cost  $1,788,499.  The 
projected  cost  of  energy  in  1984  is  itemized  in  Table 
3.3-1.  Escalation  rates  and  conversion  factors  are 
given  in  the  Attachment  to  Table  3.3-1.  The  table  and 
attachment  can  be  found  in  Section  7. 


EXEC  SUM  1-9 


HOHENFELS 


INCREMENTS  A.  B.  F.  AND  G  PROJECT  SUMMARY 
^HOHENFELS  SUBCOHMUNITY 


I  . 


3%  *- 

rrt  y\ 


O  B)  >■ 
if  4->  >* 

rvj  re  w 


INCREMENTS  A,  B.  F,  AND  G  PROJECT  SUMMARY 
HOHENFEl^  SUBCOMMUNITY'”' 


O  _3 

X  J 
^  O 
3 


-O 

Ct.  ■«? 


o2 
\  E- 


-J  to 
CQ  O 


O 
)— ( 
E- 
< 
U 


a. 

E 

CO 


c 

<0 


PI 

O  <D 
tC  > 
O  O.  r-t 
•rH  CO  CO 
4->  ^ 

(0  - 


o 

8 

a> 

tiO 

(0 

_  c^  k. 

p)  a;  (h.,  (0 

o  >  o  o 
E  rH  I 

C  CO  4->  f-H 

CU  >  3  (0 

S  C  W  ^ 

O 

(— I  •iH  »  t. 

r-i  j->  4->  o; 

(0  to  CO  x: 

4->  tH  JJ>  4^ 
PJ  T3  w  (0 
C  CO  I  CD 
M  DS  t-.  3: 


•rH 

•o 


to 

L.  u 
oj  a> 

3 

CQ 

CO 

O)  cu 
bO  Ou 
c  I 

CO  ^ 
JC  Um 

o  o 


5.5 


o  E 

o 

gcS 

•1-1 

H  U 


»H  O 
CO  x:  w 
X>  CO 
P)  -r^ 

c  c  c 

>H  O  ^ 


vO 

c- 

CO 


rH  bO 

o 

8  t 

4^  4-> 

s  s 

i  s 


o 


.iC  >» 
!r 

CO  OJ 
X)  > 

•*j  o 

qj  O 
CO  (i> 


fH  bO 

I-H  C 
CD  -rH 

rH 


bO  C 

a  o 


c«  • 


c 

s. 

a 


PI  4> 

o  > 


X> 

CO  CO 

4^  .rH 

P>  -D 
C  CO 


1^<S 

§T, 
4J  a> 
3  k. 
C  -c-t 


2(5 


!  ^ 


4J  P)  3 
in  cy  PI 
o  >  c 
e  ^  ^ 
C  ra 

d)  >  k. 

I? 

F  c  o 
O 

r-l  -rH  U. 

r-l 

CO  <0  o 

4J  ‘ri 
PJ  TJ  4^ 
C  CO  4J 
M  Cj;  C 


!  o 


4->  to  O 
p)  a;  o 
o  >  o 


<u  > 

c 

(—1  •>-* 
1-4  .P 
CO  CO 

Jj  ,rH 

P5  TJ 
c  CO 


CO 

X 


CO 

cX  {g 

k-  o 
a>  “c 
X  c 


O  F 


V 


INCREMENTS  A,  B,  F,  AND  G  PROJfciCT  SUMMAR Y 
HOHENFELS  SUBCOMMUNITY 


173  X  -J 

I 


J  3 
as 

iuj  J3 
\:z  s: 


I  o 
j  )-H  Q 

I  -J  J 

I  Ou 


s 

O  3 

•  CO 

n  •a 
o  +J 

g 

■p  o  w 
o  a>  -a  u 

00  c  o 


^  g 

(u  CD  e  o 
;C  >  P  -o 
F  (u  c 
V.  x: 

rH  O  4->  ^ 
(-H  4J  CD 
CO  CD  t-  e 


(-1  0)  tfi 
CD  >  ‘fH 
•p  O  p 
cn  O 
C  (U  ^ 
»-l  OS  QC 


dJ 

JC  4-> 

Sow 


CD  I  CD 

4->  I  -P 

W  i  to 

C  C 


/ 


Install  Storm  Windows  Barracks  WO/Mess  G  10.5  V.8  V  3i  ^00  /{S  V,U4td 

&  Weather  Seal  Doors 


a 


3 

A 

it 

o 

3 

3 

3 

a- 

3 

3 

3 

3 

JC 

_Pk 

o 

DN 

•M 

3 

3 

3 

3 

^  a; 

A 

r— 

3 

r\ 

0 

3 

3 

a 

3 

•0 

A 

o  J 
>•  -J 

>o 

O 

r-* 

UN 

r-* 

0 

J 

o 

r— 

M 

z 

'H 

> 

< 

-A 

-1 

•a: 

3 

z 

>4  x-v 

S\ 

Ti 

O 

a- 

0 

NN 

0 

3 

n 

<< 

J  ZD 

x> 

3 

a* 

-n 

a 

JN 

a 

rM 

X 

'O 

3 

a 

r» 

a 

jJ 

K 

• 

2  X 

r- 

r— 

•U  w 

o 

un 

LH 

o 

3 

0 

0 

0 

0 

0 

3 

o 

CM 

CM 

CM 

3 

3 

c — 

3 

0 

a 

0 

O 

.NO 

ON 

XD 

'UN 

XD 

.M 

r" 

UN 

cn 

T-^ 

■aT 

00 

3 

UN 

XD 

a 

u.  u 

El 

*— 

UN 

.Ml 

t_3  O 

liN 

CM 

OO 

3 

on 

<  o 

S  3 

CO 

00 

vO 

NO 

UN 

(3 

on 

oo 

aC3 

CCD 

OCD 

(DN 

ON 

t— 

«— 

r- 

t— 

IjJ 

a.  a. 

o2 

ro 

O 

ON 

CDN 

no 

CDN 

in 

3 

0 

V.  t-. 
UJ  << 

0^ 

C3% 

00 

OCD 

oo 

OCD 

MD 

MD 

UN 

UN 

ae 

H 

2 

Ui 

X 

tlJ 

O 

U. 

O 

U. 

O 

0 

0 

0 

0 

0 

0 

cc 

o 

z 

h-l 

O. 

rH 

3 

a 

£ 

§ 

CO 

CO 

0) 

3 

£ 

(A 

X 

(U 

C 

CD 

CO 

£ 

X 

0 

U 

u 

••H 

<t> 

u 

CO 

00 

1 

0) 

TD 

c 

0 

0 

3 

> 

0. 

0> 

CD 

CO 

u 

Cm 

(D 

OS 

c 

i. 

L. 

4-> 

Q> 

CC 

o 

0 

CO 

CS 

a. 

>» 

c 

x> 

M 

U 

CD 

£ 

CQ  O 

CO 

CO 

CD 

c 

TJ 

CD 

CO 

CD 

<  2 

t- 

>, 

4D 

4^ 

<u 

0) 

rH 

CO 

3 

H 

O  M 

Vh 

L. 

C 

CO 

TD 

3 

CD 

C 

£ 

)H  O 

u 

CD 

CD 

C 

^tn 

U 

& 

U 

J  J 

o 

ON 

U 

B 

0) 

2. 

•H 

«) 

CD 

0 

a.  hH 

■u 

m 

X) 

s- 

fpH 

c 

10 

U 

4D 

a.  => 

C  OQ 

£ 

1 

X 

■«-4 

J 

3 

X 

u. 

.2 

c 

UJ 

<y 

0 

Q 

(D 

£ 

f— t 

<y 

CO 

3 

•D 

t-  >p 

3 

CD 

s 

U. 

•»  L. 

J  S  „ 

u  S 

L. 

L. 

S 

S 

o  ro 

X 

c 

•o 

O 

0  0  l- 

0  0 

0 

0 

CD 

0 

O  OJ 

X 

T5 

c 

CO  O 

0  TD  0 

0  TD 

0 

0 

■g 

•iH 

3 

X 

u. 

£ 

k. 

u 

C 

3 

o 

L.  rH 

o  u. 

u:.5cS 

r*  ^ 

U.  -iH 

C 

d 

C 

fH 

O 

o 

s 

So 

3: 

13 

:* 

o  c 

4-> 

f— 1 

bO 

0  rH 

0 

0 

0 

CO 

o 

£ 

1- 

•*H  E  CD 

•H  E 

•rt 

£ 

2 

rH 

•H 

U. 

0) 

fH  !p 

4^  i.  <D 

4D  0  CO 

4H  U 

4-> 

4H 

L. 

c 

o 

4-}  ‘H 

•0 

O 

•o 

CD  4-2 

^  0 

4H 

4^ 

0 

0 

h- 1 

<  ^ 

o 

4-) 

c 

<  4J 

<  4-> 

< 

< 

3 

4-> 

t-* 

> 

CO 

X 

CO  J_ 

CO 

CA 

CA 

< 

a> 

>» 

0^ 

(D  0) 

(U 

<l> 

(U 

o 

4->  rH 

fe  s 

(H 

rH 

•-H 

t-  4D 

4->  rH  X 

4J  rH 

4-> 

4D  CO 

rH 

f-H 

HH 

CO  r-H 

f-i 

1—4 

rH 

V  CD 

CO  rH  4J 

CD  rH 

CD 

CD  rH 

rH 

rH 

u. 

l-t  (0 

>  o 

CD 

CD 

CD 

X  rH 

rH  CD  CO 

rH  CD 

rH 

rH  rH 

CD 

CD 

M 

3  +J 

O  t3 

4-) 

4J 

4D 

4D  3 

3  0) 

3  -P 

3 

3  CD 

3 

3 

Q 

tfi  w 

o  c 

CO 

CO 

CO  CO 

CO  CO  ^ 

CO  CO 

to 

CO 

to 

CO 

O 

c  c 

<U  .rH 

C 

C 

^  c 

c  c 

5  C 

c 

c 

C 

C 

X 

M  M 

OS  :* 

n 

M 

H  HH 

M  >-H 

t-H 

t-H  ^ 

M 

HH 

f\J 

1 

CM 

1 

CM 

CM 

m 

1 

CM 

1 

CM 

m 

H 

m 

O 

1 

1 

c- 

r- 

1 

r— 

o 

.— 

CM 

(M 

c- 

m 

T— 

CM 

OD 

U 

X 

o 

X 

X 

X 

X 

X 

X 

X 

X 

^  Q 

OD 

O  »-t 

<< 

■  X 

X 

<3; 

«a; 

< 

< 

< 

OC 

a. 

s 

u. 

E 

u. 

5 

s 

5 

s 

s 

5 

5 

OMA  H18  Install  Storm  Windows  &  General  Purpose  Warehouse  G  4.9  15.6  517,000  2,550  j5,^UU 

Insulate  Walls 


ai 


J 

y3 

o 

3 

n 

3 

,o 

3 

3- 

o 

n 

3 

n 

^  -3 

^  • 

A 

^  -J 

3 

O 

3 

^ju  O 

o 

3 

-n 

Z 

3 

if 

•M 

•H 

> 

< 

A 

< 

3 

Z 

>♦ 

3 

»— 

3 

< 

3  3 

m 

-n 

ro 

3 

m 

as  H 

•n 

3 

3 

3 

'A  3 

• 

Z  X 

o 

O 

3 

ji 

nj 

o 

o 

vO 

m 

o 

cr* 

fA- 

o 

o 

<\J 

sr 

3^ 

3* 

3' 

3 

CO 

3 

X)  J 

.n 

on 

vO 

on 

3 

3 

U.  CJ 

CTi 

CM 

iS 

3 

3  Q 

in 

rr 

<<  O 

CQ  M 

D- 

O' 

>*  oc 

■ 

<  UJ 

cu  cu 

o 

O  Hi 

o 

\  H 

U]  <4 

=r 

cc 

OT 

CO 

+> 

3 

3 

3 

O 

O 

O 

O 

4) 

0) 

a> 

0) 

•f-5 

•o 

'*3 

•r-j 

O 

O 

O 

O 

H 

z 

a: 

1. 

cu 

t 

u 

cu 

u 

ac 

<M 

3 

o\ 

u 

O 

O 

■1 

CM 

<M 

o 

M 

II 

II 

z 

>-l 

m 

bu 

o 

c 

o 

n-i 

4^) 

a 

3 

i. 

<n 

So) 

c 

M 

n 

DQ  O 

1— • 

c  z 

iH 

V 

<0 

U  Hi 

OJ 

i. 

*3 

Hi  Q 

U 

4J 

O 

0) 

ra 

O-  Hi 

c 

a> 

3 

CL.  3 
C  03 

s 

e 

3 

CO 

i- 

o 

o 

c 

o 

m 

•ri 

»— f 

Z 

4J 

1— 1 

o 

ra 

Hi 

< 

:* 

H 

«< 

<u 

<u 

U 

4J 

4^ 

Hi 

(D 

m 

iH 

»— i 

Hi 

3 

3 

8 

m 

c 

m 

c 

X 

M 

Hi 

OJ 

H 

t- 

O 

a\ 

u 

X 

X 

^  Q 

O  Hi 

<; 

<at; 

oc 

y 

a. 

o 

o 

1.5.2 


PROJECTED  CONSUMPTION 


Table  1.5  shows  the  known  FY  75  total  energy 
consumption.  The  projected  energy  consumption  after 
energy  conservation  projects  is  identified  in  the  table 
under  the  column  heading,  1985  MBTU  (PROJECTED).  It 
assumes  that  all  the  projects  in  Table  10-1  are 
completed  by  1985.  This  projected  energy  consumption 
is  the  known  FY  75  consumption  times  (1  -  %  reduction) . 
It  is  the  amount  of  energy  that  the  buildings  we 
studied  will  consume  in  1985  after  the  energy 
conservation  projects  have  been  implemented. 

The  known  consumption  and  the  projected  consumption  are 
also  given  on  a  square  foot  basis.  The  quantity  under 
the  column  heading,  1975  KBTU/SF  (KNOWN),  uses  the  1975 
gross  floor  area,  from  Table  3.2-1  and  the  quantity 
under  the  column  heading,  1985  KBTU/SF  (PROJECTED)  uses 
the  1985  gross  floor  area. 

New  construction  is  accounted  for  in  Table  1.5  under 
the  column  heading,  1987  MBTU  FUTURE  CONSTRUCTION;  an 
estimate  for  the  energy  that  will  be  consumed  by 
Hohenfels  in  1987  is  obtained  by  adding  the  expected 
energy  consumption  of  new  construction  (based  on  Design 
Energy  Budgets  which  are  based  on  AR  415-28)  to  the 
1985  MBTU  (PROJECTED) .  A  detailed  treatment  of  futute 
energy  use  resulting  from  facilities  changes  can  be 
found  in  Section  4.7. 

1.5.3  GOALS 

The  goal  of  the  U.  S.  Army  is  a  20%  reduction  of  energy 
consumption  for  building  area  constructed  before  FY  78. 
The  goals  have  been  calculated  for  the  Hohenfels  ATC 
and  presented  in  Table  3.2-1.  A  copy  of  which  is 
included  hereafter. 

Table  1.5  presents  the  projected  consumption  for 
Hohenfels.  It  will  be  compared  to  Table  3.2-1  and  it 
will  be  shown  that  the  goals  are  met.  From  line  3  of 
Table  3.2-1  a  FY  85  consumption  of  180,158  MBtu  has 
been  set  for  Building  Area  In  Use  Constructed  Before  FY 
78.  This  is  the  building  area  that  was  studied  for  the 
Energy  Report.  From  Table  1.5,  the  FY  85  consumption 
will  be  143,771  MBtu  if  all  of  the  recommendations  in 
Table  10-1  have  been  implemented  by  that  time.  The 
goal  is  met  by  a  margin  of  36,387  MBtu.  The 
consumption  goals  on  a  square  foot  basis  are  met  by  a 
correspondingly  large  margin.  The  goal  is  105  kBtu/sf 
in  FY  85.  From  Table  1.5,  the  projected  1985 
consumption  is  84  kBtu/sf,  a  margin  of  21  kBtu/sf. 
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HOHENFELS 


table  3.2-1  ENERGY  CONSUMPTION;  PROGRESS jAND  GOALS  FOR  FY  85:  HOHENFEL^ 


When  accounting  for  future  construction  and  demolition, 
the  goal  for  FY  85  is  183,725  MBtu.  The  estimate  of 
future  consumption,  taking  into  account  new 
construction,  is  147,365  MBtu  in  FY  87.  (Refer  to 
Table  1.5).  The  goal  is  met  by  36, 560  MBtu/yr .  This 
figure  is  conservative  because  the  additional 
construction  between  1985  and  1987  increases  the 
estimated  consumption. 
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HOHENFELS 


2. 


INCREMENTS  A  AND  G 


2.1  REQUIREMENTS 

Increment  A  deals  with  energy  conservation 
investigations  for  buildings  and  processes.  It  deals 
with  the  investigation  of  ECIP  projects  which  involve 
modifying,  improving  or  retrofitting  existing 
buildings,  (including  family  housing),  to  include 
architectural  and  structural  features,  HVAC  systems, 
plumbing  systems,  interior  or  exterior  building  and 
parking  facilities  lighting. 

Increment  G  deals  with  projects  developed  in  Increment 
A  which  result  in  energy  savings  but  do  not  qualify 
under  ECIP  criteria. 

A  list  of  Energy  Conservation  Opportunities  (ECO's) 
that  we  investigated  is  presented  in  Table  2.1. 

2.2  SUMMARY  OF  RESULTS 

For  a  project  to  qualify  as  an  FY  84  ECIP  project,  it 
must  have  an  E/C  >  13,  B/C  >  1,  and  a  Project  Cost  > 
$100,000.  In  Table  6.1,  Interim  Submittal  we  have 
summarized  all  feasible  ECIP  projects.  A  copy  is 
included  hereafter. 

Energy  conservation  projects  with  E/C  <  13  or  Project 
Cost  <  $100,000  which  cannot  qualify  as  FY  84  ECIP 
projects,  but  which  we  feel  are  suitable  for 
implementation  from  non— ECIP  funding  sources  such  as 
OMA  or  MMCA  Programs,  have  also  been  included  in  Table 
€.1  as  OMA  projects. 

As  indicated  in  Table  6.1,  we  have  recommended  4  ECIP 
Projects  and  29  OMA  Projects  for  implementation. 

The  original  Interim  Submittal  version  of  Table  6.1 
listed  the  projects  by  building  type.  As  a  result  of  a 
suggestion  by  the  Subcommunity,  to  consider  the 
combining  of  smaller  OMA  projects,  the  present  version 
of  Table  6.1  groups  projects  by  type  (ECIP  or  OMA)  and 
within  each  group  lists  projects  by  E/C  ratio,  highest 
to  lowest. 

The  combining  of  projects  eliminates  the  consideration 
of  projects  by  building  type.  What  is  gained  is  an 
additional  ECIP  project.  A  copy  of  revised  Table  6.1 
is  used  in  this  volume. 
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Table  2.1 


LEGEM):  PROPOSO  ECOS 


1  . AHIC  FLOOR  IHSOATIOH 

2  . ROOF  INSUATION 

3  . WLL  INSULATION 

4  . INSTALL  STORH  UIND0U5 

5  . VSkWER  SEN.  GARAGE  COORS 

h . UEATIER  SEN.  ENTRANCE  DOORS 

7  . INSTNl  RADIATOR  ATC  VN.\€ 

8  . INSTALL  O.A.  RESET  SYSTEM 

9  . INSTALL  NIGHT  SETBACK 

10.. ..C0NUERT  STENI  TO  H.U.  t€ATING 

11..  ..CONVERT  TO  CENTRAL  BOILER 

12.. ..1NSTNL  Pirc  INSULATION  , 

13.. .. 1NSTALL  NEU  BOILER(S) 

14.. ..REPL  INCNOESCEHT  LIGHTING  HITH  HIGH  PRESSURE  SODIUM 

15.. ..REPL  MWEFIRED  H/AUTOFIREO  BOILER 

16.. ..REPLH.U.  STORAGE  TNK 

17.. ..UEATTER  SEAL  HINDOUS 

18.. .. 1NSTNL  CEILING  FNTfOR  HEAT  RECOVERY 

19.. .. 1NSTNL  SPACE  TTERMOSTAT 

20.. ..1NSTNL  m  ON/OFF  CONTROL 

21.. ..C0NVERT  FROM  HANUN.  OA  HH  RESET  TO  AUTOMATIC 

22.. . .1NSTALL  (GATING  ON/OFF  CONTROL 

23.. .. 1NSTNL  NIGHT  SETBACK  HITH  OA  HH  RESET 

24.. .. 1NSTNL  MULTIPLE  ZOC  CONTROL 
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(miioxnY/A  azmoKVH  •*U3H 


KQiaOS  *SZHZ 


(S)Z7nO«  ASH  TIVXS® 


MOHYTQSKI  acz  TIVISHI 


ZniOH  TmK33  01  IZaANOO 


ONIlVaH  ‘A^H  01  KV31S  IHSAHOO 


ZOYZiaS  ISOIH  TIYISMX 


raisis  lasaH  ’vo  TiYism 


3ATYA  OIY  YOIYKIYY  TIYlSm 


SHOOa  aOMYZlHZ  1Y3S  mHiraA 


SHOOa  3DYHY!)  TV3S  UaHIYZA 


SAOOHIA  HHOIS  TIYISHI 


HOUYTaSNl  TIYM 


NOIIY^SHZ  HOOH 


HOIIYTIISHI  ZOOTl  OIllY 


A  new  summary,  Table  6.1A,  Interim  Submittal  was 
created  to  indicate  the  types  of  ECOs  included  in  each 
project.  A  copy  of  Table  6.1A  is  included  hereafter. 

If  all  these  projects  are  implemented  at  a  CWE  FY  84  of 
$2,514,525,  the  subcommunity  will  save  36,508  MBtu  of 
energy,  which  is  approximately  16.4%  of  its  total 
energy  consumption.  The  annual  dollar  savings  will  be 
$428,417. 

2.3  PROGRAM  DOCUMENTS 

A  complete  set  of  Program  Documents,  DD  Form  1391s  and 
PDB-ls,  plus  attachments,  for  each  ECIP  and  OMA  project 
are  included  in  the  Interim  Submittal,  Volume  5,  Books 
1  and  2. 
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3. 


INCREMENT  B 


3.1  REQUIREMENTS 

Increment  B  requires  the  following: 

Study  the  existing  utilities  and  energy 
distribution  systems,  and  existing  energy  plants; 
identify  and  analyze  possible  energy  conservation 
proj  ects . 

Determine  the  feasibility  of  an  EMCS  for  building 
electrical,  and  mechanical  systems  and  utility 
distribution. 

Develop  a  load  profile  for  the  past  three  years 
indicating  the  quantities  of  each  energy  source 
procured  (heating  oil,  coal,  electricity,  etc.); 
and  the  peak  demand  loads,  and  essential  loads. 

Develop  graphic  presentation  of  hourly  KW  demand 
for  peak  load/demand  days.  Develop  procedures  to 
reduce  peak  demand  by  load  shedding. 

Project  energy  costs  three  years  from  the  date  of 
Contract  award,  and  estimate  the  heating,  lighting 
and  other  costs  per  square  foot  per  year. 

3.2  SUMMARY  OF  RESULTS 

Our  investigation  of  potential  Increment  B  projects 
resulted  in  two  recommendations:  a  Street  Lighting  OMA 
project  and  an  EMCS  ECIP  project.  The  combined  energy 
savings  amounts  to  11,028  MBtu/yr  with  an  equivalent 
dollar  savings  of  $168,040/yr.  This  represents  a  5.4% 
reduction  of  FY  80  basewide  energy  consumption. 

The  major  savings  come  from  the  EMCS  recommendation. 

The  Street  Lighting  project  is  documented  in  the 
Prefinal  Submittal,  Volume  5,  OMA  SLl.  The  EMCS  is 
described  in  Volume  8  of  this  Pre-Final  Submittal.  A 
summary  of  the  EMCS  study  is  presented  in  Section  3.1 
of  this  narrative. 

The  Interim  Submittal  describes  our  investigation  of^ 
Increment  B  projects,  excluding  the  EMCS  study,  and  is 
summarized  as  follows: 


EXEC  SUM  3-1 


HOHENFELS 


a.  We  have  obtained  information  on  and  studied  in 
significant  detail  the  subcommunities  electrical 
system,  street  lighting  system,  potable  water 
system,  sewage  collection  and  treatment  system, 
hot  water  and  steam  distribution  system;  as  well 
as  existing  energy  plants  consisting  of  Central 
Boiler  Plants  and  Local-Building  Boiler  Plants. 

b.  We  have  recommended  several  projects  that  require 
the  modification  of  boiler  plant  controls  such  as 
installation  of  OA  HW  reset  control,  night 
set-back  control  and  installation  of  time-clock. 
These  projects  however,  have  been  presented  under 
Increments  A  or  G. 

c.  We  have  developed  .electricity  and  fuel  consumption 
load  profiles  for  the  past  three  years  and 
presented  them  in  Section  3  of  the  Interim 
Submittal . 

d.  Graphical  profiles  of  hourly  kw  demand  occuring  on 
a  weekday,  weekend  and  peak  demand  day  have  been 
developed,  presented  and  discussed  in  Paragrpah 
7.2.4  of  the  Interim  Submittal,  for  each  month  of 
FY  80.  We  have  discussed  existing  peak  demand 
limiting  systems,  and  will  investigate  if  the  EMCS 
is  feasible  for  further  demand  limiting. 

e.  Based  on  the  AXCESS  analysis  of  each  building 
type,  we  have  estimated  the  annual  energy 
consumption  and  cost  per  square  foot  of  each 
building  type  for  Electricity,  Fuel,  Space 
Heating,  Domestic  Hot  Water,  Lighting  and 
Miscellaneous  Equipment.  We  have  also  projected 
these  FY  80  to  FY  84.  Tabulated  '"cost  data  has 
been  presented  in  Section  5  of  the  Interim 
Submittal. 

3.3  INCREMENT  B  -  EMCS  FEASIBILITY  STUDY 

3.3.1  PURPOSE 

The  purpose  of  this  study  is  to  determine  the  technical 
and  economic  feasibility  of  utilizing  Energy  Monitoring 
and  Control  system  (EMCS)  techniques  at  the  Hohenfels 
Subcommunity,  Hohenfels,  West  Germany. 

This  effort  is  to  develop  a  systematic  plan  to  reduce 
energy  consumption  in  compliance  with  the  objectives 
put  forth  in  the  Army  Facilities  Energy  Plan.  Within 
the  scope  of  this  study,  recommendations  for  the 
possible  implementation  of  those  objectives  will  be 
investigated. 
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3.  3.  2 


PARAMETERS  OF  THE  FEASIBILITY  STUDY 


Of  the  310  buildings  in  the  subcoramunity ,  65  are 
considered.  Inclusion  is  based  on  engineering  judgment 
for  potential  economic  payback. 

3.3.3  SCOPE  OF  WORK 

a.  Supplement  the  site  investigation  with  "as  built" 
drawings,  as  well  as  sound  engineering  judgment. 

b.  Interview  administrative  personnel  to  determine 
operating  hours  and  procedures  relative  to  the 
surveyed  buildings. 

c.  Identity  EMCS  energy  conserving  programs  and 
strategies  which  might  be  appropriate  for  each  of 
the  buildings,  listing  the  points  required. 

d.  Evaluate  by  computer  analysis,  energy  conserved  by 
these  programs  as  well  as  their  implementation 
costs  in  accordance  with  Energy  Conservation 
Investment  Program  (ECIP)  requirements. 

e.  Make  recommendations  which  may  include  in  the  EMCS 
some  systems,  points  and/or  programs  which,  while 
not  directly  related  to  energy  savings,  would 
provide  management  information  and  centralized 
control,  making  for  more  efficient  facility 
operation. 

3.3.4  SUMMARY 

It  was  determined  that  23  of  the  buildings  in  the 
Hohenfels  Subcommunity  are  technically  feasible  while 
meeting  the  ECIP  guidelines  for  EMCS  installation. 

Total  cost  estimate  for  implementation  is  $799,966. 

The  estimated  energy  savings  with  the  recommended  EMCS 
are  764  MBtu  of  electricity  (lighting)  and  9,757  MBtu 
of  heating  fuel.  This  represents  a  4.5%  reduction  of 
FY  80  basewide  energy  consumption. 

ECIP  Summary 

$  799,966 

$  24,961 

$  824,927 


CWE 

Design  Cost 
Total 
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3.3.5 


Total  Benefits 

Discounted  Benefit/Cost  Ratio  (>1) 

Total  Annual  Energy  Savings 

E/C  Ratio 

Annual  $  Savings 

Payback  Period 


$  1,335,897 
1.6 

40,393  MBtu 
13.  2 
$  105,980 

7.5  yr 


The  proposed  new  EMCS  equipment  is  to  be  designed  to 
meet  the  requirements  of  the  Inter-Agency  Guide^ 
Specification,  a  document  developed  to  standardize 
government  procurement  of  strategies  for  centralized 
computer  control  for  energy  conservation.  To  meet  this 
objective  a  small  sized  EMCS,  according  to 
Specification  CEGS-13949,  is  recommended. 


Buildings  not  recommended  either  did  not  meet  initial 
criteria  or  were  determined  to  be  an  ineffective 
application  upon  physical  inspection. 


EXCLUDED  FROM  SCOPE  OF  INVESTIGATION 


The  scope  of  the  analysis  and  site  investigation  is 
limited  only  to  those  considerations  which  impact  on 
energy.  Excluded  from  consideration  are  all  process, 
manufacturing  or  laboratory  equipment  and  systems,  a^ 
well  as  fire  alarms  and  security. 


CONCLUSIONS 

In  analyzing  the  96  applicable  buildings  in  the 
Hohenfels  Subcommunity,  the  installation  reflects  a 
total  Benefit/Cost  ratio  of  1.6,  an  Energy/Cost  ratio 
of  13.2  and  payback  period  of  7.5  years. 

Results  are  in  accordance  with  ECIP  B/C  >1  and  E/C  >13 
prerequisites  for  ECO  implementation  and  payback  period 
of  less  than  15  years. 

Strategies  in  order  of  cost  effectiveness: 

a.  Reducing  fuel  consumption  during  the  heating 
season  by  means  of  temperature  setback  during 
unoccupied  hours. 

b.  Optimized  control  of  boilers. 

c.  Lighting  reduction/shutdown  during  unoccupied 
periods . 
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3.3.7 


RECOMMENDATIONS 


a.  Implement  the  installation  of  an  Energy  Monitoring 
and  Control  System  in  the  Hohenfels  Subcommunity, 
Hohenfels,  West  Germany. 

b.  The  system  will  consist  of  one  control  room  to 
accommodate  the  facility. 

c.  Install  the  EMCS  at  the  estimated  construction 
cost  of  $824,900. 

d.  Provide  a  system  configuration,  programs,  and 
strategies  as  described  in  this  study. 

e.  Note  that  possible  further  savings  can  be  realized 
by  the  use  of  EMCS  to  provide  remote  controlled 
space  temperatures  during  normal  occupancy 
periods.  Additional  savings  may  be  achieved  when 
the  EMCS  is  used  to  its  full  potential  to  provide 
management  reports  and  maintenance  information. 
These  have  not  been  included  in  the  ECIP 
calculations  since  they  imply  future  changes  in 
operating  procedures  which  may  not  be  realized. 
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4. 


INCREMENT  F 


4.1  OBJECTIVES 

The  objectives  of  Increment  F  are  summarized  as 
follows: 

a.  To  recommend  modifications  and  changes  in  system 
operation  which  are  within  the  Facilities  Engineer 
funding  authority  and  management  control. 
Recommendations  shall  be  in  the  form  of  specific, 
practical  instructions  for  the  use  of  Facilities 
Engineer  personnel. 

b.  To  summarize  and  establish  the  priority  of  all 
energy  conservation  measures  and  projects  from^ 
Increments  A,  B,  F  and  G  for  use  of  the  Community 
Commander  and  Facilities  Engineer  in  developing 
their  energy  management  plans. 

The  Scope  of  Work  (Schedule  of  Title  Services  Rev) 
is  included  in  Appendix  1~A,  Volume  7  of  the 
Prefinal  Submittal. 

4.2  MODIFICATIONS  INVESTIGATED 

4.2.1  A  total  of  28  potential  modifications  were  investigated 
from  which  we  developed  twenty-four  recommendation  for 
Building  and  Maintenance/Operations  systems. 

Fourteen  of  the  twenty-four  recommendations  relate  to 
Building  Equipment  Systems  and  are  based  on  an  analysis 
of  building  field  survey  data. 

Ten  recommendations  relate  to  the  Maintenance  and 
Operation  (M/0)  procedures  in  use  by  the  Facilities 
Engineer  Division  of  the  Hohenfels  Subcommunity.  The 
analysis  of  existing  M/0  procedures  is  based  on  field 
data  consisting  of  answers  to  questions  put  to  the 
Facilities  Engineer  and  members  of  his  staff. 

4.2.2  Two  investigations  were  developed  into  recommendations 

concerning  expendable  equipment. 

4.2.3  Two  investigations  developed  into  non-recommendations. 

4.3  SUMMARY 

The  projects  investigated  are  listed,  as  follows; 
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4.3.1 


MODIFICATIONS  TO  BUILDING  SYSTEMS 


4.3.2 


S&H 

PROJECT 

NO. 

F  HI 

F  H2 

F  H3 

F  H4 
F  H5 

F  H6 

F  H7 
F  H8 

F  H9 
F  HIO 

F  Hll 

F  H12 
F  H13 
F  H14 


DESCRIPTION 

Install  Time  Clock  Controls  on  Shower  Room 
Heating  Units. 

Replace  24-Hour  Time  Clock  Heating  Controls 
With  7-Day  Type. 

Install  Waste  Heat  Recovery  Form 
Refrigeration  Equipment. 

Implement  Boiler  Water  Treatment  Program. 

Install  Automatic-Vent  Damper  In  Oil-Fired 
Boilers . 

Use  Cold  Water  Detergent  For  Washing 
Clothes. 

Use  Cold  Water  Detergent  For  Washing  Dishes 

Install  Underground  Fuel  Oil  Transfer 
System. 

Seal  Unused  Flue  Openings. 

Install  Vehicle  Exhaust  System  In  Building 
No.  392. 

Retrofit  Existing  Interior  Fluorescent 
Lighting  with  Low  Energy  Lamps  and  Ballasts 

Modify  Kitchen  Range  Hood  Exhaust. 

Lower  Domestic  Hot  Water  Temperature. 

Replace  Oil  Fired  Burner  Nozzles  For  Summer 
Use. 


MODIFICATIONS  TO  MAINTENANCE/OPERATIONS  SYSTEMS 


F  H15  Preventive  Maintenance  Program. 

F  H16  Temperature  Control  Technician. 

F  H17  Reduction  of  Space  Heating  Temperatures. 
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4.3.3 


4.3.4 


4.4 


F  H18  Interior  Lighting  Control. 

F  H19  Window  Operation. 

F  H20  Door  Operation. 

F  H21  Cooking  Equipment  Warmup. 

F  H22  Upgrade  Centratherm  Control  System. 

F  H23  DHW  Circulating  System. 

F  H24  Resize  Primary  Heating  Equipment. 

EXPENDABLE  EQUIPMENT 


F  H25  Energy  Saving  Ovens. 

F  H26  Energy  Saving  Motors. 


PROJECTS  NOT  RECOMMENDED 

F  H27  Installation  of  Low  Energy  Fluorescent  Lamps 

and  Ballasts  to  Replace  Burned-Out  Interior 
Lighting . 

F  H28  Use  Warm  Water  Detergent. 

The  above  projects  are  not  recommended  becasue  they  are 
alternative  approaches  to  ECO's  that  are  recommended. 
The  recommended  ECO's  have  higher  E/C  ratios.  For  a 
detailed  analysis  see  the  Energy  Report,  Final 
Submittal,  Volume  2,  Section  11.1.  The  recommended 
project  for  alternative  F  H27  is  "Retrofit  Existing- 
Interior  Fluorescent  Lighting  With  Low  Energy  Lamps  and 
Ballasts",  F  Hll.  The  recommended  project  for 
alternative  F  H28  is  "Use  Cold  Water  Cleaning  Chemical 
In  Dishwasher  Wash  Cycle",  F  H7. 


INVESTIGATION  CONCLUSIONS 

The  effects,  in  energy  and  cost  savings,  of 
implementing  the  above  listed  modifications  are 
summarized  in  Table  2—1  of  Volume  6  of  the  Prefinal 
Submittal,  a  copy  of  which  is  included  hereafter. 
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4.4. 1 


BUILDING  SYSTEMS 


Building  systems  modifications  would  result  in  annual 
energy  savings  of  22,807  MBtu/yr.  and  equivalent  annual 
dollars  savings  of  $259,797/yr  (FY  84  escalated).  This 
represents  a  10.3%  reduction  of  FY  80  basewide  energy 
consumption.  Implementation  costs  would  amount  to 
$671,670.  The  overall  payback  period  is  2.6  years. 

4.4.2  MAINTENANCE/OPERATIONS  SYSTEMS 

Of  the  eleven  M/0  systems  modifications  five  have 
calculable  energy  and  cost  savings,  and  the  remaining 
six  are  recommendations  without  calculable  savings. 

The  four  modifications  having  calculated  savings 
(F  H16,  F  H17,  F  H22,  F  H24) ,  if  implemented,  would 
yield  a  total  annual  energy  savings  of  17,197  MBtu/yr 
and  equivalent  annual  dollar  savings  of  $194,515/yr. 
This  represents  a  16.3%  reduction  in  FY  80  basewide 
energy  consumption. 

The  energy  and  cost  savings  for  the  six  recommendations 
without  calculable  savings  (F  H15,  F  H18,  F  H19,  F  H20, 
F  H21,  F  H23) ,  are  not  easily  defined.  Exact  factual 
data  such  as  hours  of  occurrence  (e.g.  how  many  hours 
are  lights  left  on  in  unoccupied  spaces  or  rolling 
doors  left  open)  could  not  be  determined  during  a  three 
week  survey  period.  Therefore,  these  recommendations 
are  general  in  nature  and  are  made  because  of  their 
obvious  energy  savings  result. 

Of  the  three  modifications  with  calculable  savings, 

F  H17  is  a  no-cost  implementation,  F  H22,  has  a 
calculable  implementation  cost,  and  F  H24,  has  no 
calculable  implementation  costs.  Therefore,  an  overall 
payback  period  cannot  be  calculated  for  these  three 
recommendations . 

The  recommendation  for  a  Temperature  Control  Tecnician 
(F  H16)  was  based  on  an  analysis  of  a  single  type  of 
inoperative  control  condition.  There,  since  more  types 
of  inoperative  controls  are  normally  encounterd,  the 
calculated  energy  savings  are  minimal.  The  uncertainty 
of  the  type  and  amount  of  inoperative  controls  that 
could  develop  from  year  to  year  make  it  impossible  to 
calculate  exact  savings. 

4.4.3  MODIFICATION  NOT  UNDER  FE  MANAGEMENT  CONTROL 
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4.4 


4.5 


4.5.1 


4.  5.2 


EXPENDABLE  EQUIPMENT 

The  energy  savings  for  expendable  equipment  (F  H25, 

F  H26)  are  caluclated  for  a  single  piece  of  equipment 
since  no  one  can  predict  how  many  pieces  of  equipment 
will  fail  at  a  given  time.  Implementation  costs  are 
also  on  a  piece  basis  and  are  incremental  costs  since 
this  is  a  replacement  recommendation,  not  a  retrofit. 


ENERGY  CONSERVATION  MODIFICATIONS  SINCE  1975 


A  complete  listing  of  energy  conservation  related 
projects  is  given.  The  listing  was  updated  in  April 
1982  and  is  current  as  of  this  date. 


Many  of  the  projects  were  not  established  as  specific 
energy  conservation  projects.  They  were  the  result  of 
normal  repair  projects  that  incorporated  energy  saving 
features.  Therefore  they  qualified  as  energy 
conservation  mod ifications. 


The  list  contains  two  ECIP  projects  and  thirty-seven 
OMA  projects. 


GENERAL 

A  visit  was  made  to  the  Chief  of  Engineering  and  Plans 
and  Services  to  discuss  energy  converation 
modifications  at  the  Hohenfels  Subcommunity  since  1975. 
A  review  of  records  uncovered  some  additional  projects 
and  some  deletions.  These  changes  have  modified  the 
list  of  previous  energy  related  projects  compiled  for 
the  Interim  Submittal,  presented  in  Section  2.3.1, 
Volume  1.  The  modified  listing  is  presented  in  the 
following  section. 


PROJECT  LISTING 


ECIP  PROJECTS 

7T-173-80*  Attic  insulation/installation  of 

thermostatic  radiator  valves  in  FH 
Facilities,  7ATC.  Received  1391  Form. 

7T-607-80  "Insulate  Troop  Billets".  Received 

1391  Form. 
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OMA  PROJECTS 


1975  to  1977: 

7T-643-77 

7T-555-79* 

7T-587-79 

7T-517-80 

7T-528-80 

7T-591-80 

7T-599-80* 

7T-598-80* 

7T-569-80* 

7T-604-80* 

7T-605-80* 

7T-606-80* 

7T-647-80 

7T-675-80 


Replaced  deteriorated  ceiling 
insulation  with  new  in  some  Troop 
Billets . 

Replace  wooden  windows.  Building  No. 

60. 

Replace  Heating  System  Building  No.  7. 

Replace  boiler,  FH  Building  No.  62. 
Received  job  order  request. 

Replace  WW  storage  tank.  Building  No. 
160.  Received  job  order  request. 

Install  central  heating  system. 

Building  No.  746.  Received  job  order 
request . 

Modernize  heating  system.  Building  No. 
3.  Received  work  request. 

Replace  windows  (triple  glased) 
Buildings  No.  662  and  670. 

Replace  windows  (triple  glased)  TAG 
Site  29. 

Replace  Heating  System  and  install 
attic  insulation,  office  spaces  of 
Building  No.  702. 

Replace  windows  and  insulate  walls. 
Building  No.  51. 

Replace  windows  and  insulate  attic 
Buildings  No.  20  through  22,  26  through 
28  and  30. 

Replace  Heating  System,  Insulate  walls 
and  ceiling.  Heat  Recovery  System,  4 
Mess  Halls  in  Camp  Albertshof. 

Insulate  gymnasium.  Building  No.  47. 
Received  work  request. 

Heating  centralization.  Building  No. 

23.  Received  work  request  and 
specification. 
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7T-688-80 


Replace  heating  system  in  Building  No. 
807. 


7T-691-80 

7T-530-81 

7T-531-81 

7T-532-81 

7T-541-81 

7T-619-81* 

7T-638-81* 

7T-666-81* 

7T-667-81* 

7T-675-81 

7T-676-81 

7T-677-81 

7T-685-81* 


Modernization  of  heating  system. 
Buildings  No.  382,  383,  and  386. 
Received  drawing. 

Install  central  boilers.  Building  No. 
3.  Received  work  request  and 
specification. 

Heat  centralization  at  Camp  Nainhof, 
Phase  I.  Received  work  request  and 
specification. 

Heat  centralization  at  Camp  Nainhof, 
Phase  II.  Received  work  request  and 
specification. 

Replace  heating  system  in  Buildings  No. 
745  and  747. 

Exterior  renovation  of  Building  No.  8. 
(Replace  windows,  exterior  wall 
insulation) . 

Insulate  ceiling  and  replace  windows. 
Buildings  No.  14  and  40. 

Install  long  distance  lines  from 
Heating 

Plant  in  Building  No.  23  (was 
7T-675-80)  . 

Double  glazed  windows  and  insulate 
exterior  walls  in  Buildings  No.  244 
through  258. 

Double  glazed  windows  and  insulate 
exterior  walls  in  Buildings  No.  189 
through  No.  208. 

Double  glazed  windows  and  insulate 
exterior  walls  in  Buildings  No.  224 
through  243. 

Replace  windows,  replace  ext.  metal 
side  walls  with  masonry.  Building  No. 
23. 
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7T-3004-82*  Replace  windows  insulate  walls  and 

ceilings.  Building  No.  703. 

7T-3012-82*  Centralize  Heating  System,  Camp 

Albertshof . 

7T-2016-82*  Centralize  Heating  System,  Camp 

Poellnr icht . 

7T-715-80  Modernization  of  heating  system. 

Buildings  No.  324,  327,  344,  351,  366. 
Received  drawing. 

*  Project  is  unfunded  or  subject  to  available  funds. 

4.6  INCREMENT  PROJECTS  BY  E/C  RATIO 

Table  10-1,  Volume  6,  ranks  all  the  recommended 
Increment  A,  B,  F  and  G  projects  by  E/C  ratio.  A  copy 
is  included  in  this  Summary. 

4.7  FUTURE  ENERGY  CONSUMPTION 

4.7.1  GENERAL 

In  this  Section  we  have  analyzed  the  effect  of  future 
facility  changes  on  the  energy  consumption  of  the 
Hohenfels  Subcommunity.  Tables  11-1,  11-2  and  11“3 
list  the  changes  in  construction  in  two  categories; 

New  Constructions  and  Demolitions.  These  tables  are 
included  in  Appendix  11-B,  Volume  7,  Pr^final 
Submittal . 

4.7.2  AVAILABLE  DATA 

Hohenfels  did  not  have  a  formalized  Master  Plan  so  we 
developed  our  estimated  future  energy  use  from  other 
data  made  available  to  us.  The  data  consisted  of: 

a.  7ATC  MCA  Project  Status  Report,  dated  10  February, 
1982. 

b.  Building  floor  areas  from  7ATC  Master  Planning 
Section,  Grafenwoehr. 

c.  Design  Energy  Budgets  listed  in  ETL  1110-3-295. 

Since  the  average  heating  degree  days  (HDD)  at 
Hohenfels  is  more  than  7,000  per  year.  Climatic 
Region  No.  1  was  selected  and  used  to  determine 
the  Design  Energy  budgets  appropriate  to  the 
proposed  facility  changes. 
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4.7.3 


ANALYSIS 


The  estimated  energy  usage  of  289,597  sf  of  new 
construction  is  20,905  MBtu/yr.  This  is  equivalent  to 
9.4  of  the  total  energy  consumption  of  FY  80. 

The  estimated  energy  reduction  from  75,296  sf  of 
demolitions  is  5,645  MBtu/yr.  This  is  equivalent  to 
6.8%  of  the  total  energy  consumption  of  FY  80. 

Therefore,  the  net  estimated  future  energy  consumption 
for  the  Hohenfels  Subcommunity  is  40,228  MBtu/yr  and 
results  from  all  facilities  changes  planned  up  to  and 
including  FY  87.  This  is  equivalent  to  a  2.5%  increase 
in  total  energy  consumption  of  FY  80. 

It  is  assumed  that  all  new  construction  will 
incorporate  required  energy  conservative  features  in 
their  designs. 

4.8  TRAINING  COURSES 

We  have  presented  in  Section  12,  Volume  6  of  the 
Prefinal  Submittal  recommendations  on.  Government  and 
Commercial  sponsored  training  courses.  We  recommend 
these  courses  as  additional  training  for  the  Hohenfels 
Facilities  Engineer  Division. 

It  is  not  our  intent  to  suggest  that  this  additional 
training  be  considered  as  basic  training  but  rather  as 
refresher  or  familiarization  courses.  Training  is 
required  to  update  current  knowledge  and  to  learn  new 
technology. 

The  one  course  we  strongly  recommend  is  the  Preventive 
Maintenance  Seminar. 
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ENERGY  CONSUMPTION  ANALYSIS  USING  AXCESS  COMPUTER 
PROGRAM  (INCREMENTS  A  &  G  ONLY) 

MODELING  OF  SURVEYED  BUILDINGS 

Each  of  the  surveyed  buildings  has  been  modeled  on  the 
AXCESS  Input  Data  Sheets,  using  field  survey  data, 
weather  data  supplied  by  EUD,  occupancy  schedules, 
building  construction  data,  etc;  and  the  model  verified 
against  historical  energy  use  (when  available)  and 
adjusted  until  reasonable  agreement  is  obtained. 

COMPUTER  OUTPUT 

Each  Output  consists  of  three  parts; 

a.  Input  data 

b.  Design  day  space  heat  gain  calculation,  (based  on 
18°C  outside  air  temperature) . 

c.  Result  of  the  hour-by-hour  AXCESS  energy 
consumption  calculations.  The  Result  consists  of 
a  two  page  output. 

The  first  page  shows  the  month-by-month 
consumption  values  of; 


1. 

Total  Source  Energy 

• 

MBtu 

2. 

Electricity 

• 

# 

kwh 

3. 

Anthracite  Coal 

• 

• 

m-tons 

4. 

Fuel  Oil  No.  2 

• 

• 

gal 

5. 

Fuel  Oil  No.  6 

• 

gal 

6. 

Interior  Lights 

kwh 

7. 

Equipment 

• 

• 

kwh 

8. 

Misc.  Equipment 

• 

• 

kwh 

9. 

Fan  Power 

• 

# 

kwh 

10. 

Domestic  Hot  Water 
energy) 

• 

# 

MBtu  ( 

The  second  page  shows  the  month-by-month 
consumption  values  of  all  the  above  10  quantities 
in  kBtu/yr/sf  of  building  area. 


EXEC  SUM  5-1 


HOHENFELS 


It  also  indicates  the  annual  percent  of  total 
energy  consumption  by  each  of  the  above  10 
quantities . 

5.3  UTILIZATION  OF  AXCESS  RESULTS 

As  a  result  of  making  an  AXCESS  analysis  of  buildings 
of  every  type,  the  average  kBtu/yr/sf  of  each  building 
type  has  been  determined. 

Knowing  the  square  foot  area  of  all  buildings  of  each 
type,  energy  consumed  by  all  buildings  of  a  given  type 
has  been  calculated  by  extrapolation. 

By  analyzing  all  types  of  buildings,  the  energy 
consumed  by  all  the  buildings  in  the  Subcommunity  has 
been  estimated. 

5.4  AVERAGE  ENERGY  CONSUMPTION  PER  BUILDING  TYPE 

Based  on  the  analysis  of  the  surveyed  buildings,  the 
weighted  average  values  of  annual  source  energy 
consumption  per  square  foot  by  each  of  the  building 
types  for  space  heating,  domestic  hot  water ,  lighting 
and  miscellaneous  electric  power,  are  shown  in  Table 
5-1.  In  Table  5-2,  the  above  values  have  been 
expressed  as  percentages  of  the  total  source  energy  per 
building  type. 

5.4.1  GENERAL  COMMENTS 

We  observe  that  the  average  total  source  energy 
consumption  is  180  kBtu/yr/sf  of  which  49  units  (27%) 
are  electrical  and  130  units  (73%)  are  fuel. 

On  an  average,  a  building  consumes  114  units  for  space 
heating,  16  for  DHW,  14  for  lighting  and  34  for 
miscellaneous  electrical  equipment. 

Three  building  types  consume  more  than  150  kBtu/yr/sf 
for  space  heating;  and  as  a  result  of  the  recommended 
energy  conservation  projects,  these  values  will  be 
significantly  lowered. 
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ENERGY  CONSU5?TION  :  SU>S'A=I2ED  RESILTS  Or  AXCESS  PRC^3?.^^^  Table  5-1 

HOHENFELS  SUBCOfWJNITY 


-  AVERAGE  BSF.GY  CONSLifIPTIW  BY  BLDG  TYPE  - 
-  KBTU  PER  SQIJARE  FOOT  F©  YEAR  - 


KSCRP  TYP 

-1-  ■  -2- 

CSF- 

-3- 

TOTAL 

EfcRGY 

-4- 

RIEL 

-5- 

ELEC 

-6- 

SPACE 

HEAT 

-7- 

IK4 

-8- 

LIGHT 

-9- 

RISC! 

-10- 

RISC 

LT/EQP 

-11- 

BOILER 

AUX 

-12- 

fcm. 

FUEL 

-13- 

EM/BOQ  1 

147813. 

146.5 

123.7 

22.8 

101.0 

22.7 

13.1 

9.7 

7.8 

1.9 

143.4 

KimENTS  2 

459264. 

106.1 

93.3 

12.8 

93.3 

0.0 

6.7 

6.1 

2.6 

3.5 

28.2 

ENTiESS  3 

246020. 

305.9 

185.0 

120.9 

125.5 

59.5 

27.7 

93.2 

81.4 

11.8 

124.6 

FA.1KSNG  5 

155406. 

225;  7 

127.1 

98.6 

104.8 

22.3 

17.i 

81.4 

77.4 

4.0 

143.0 

SCHOCS.  7 

12S32. 

121.1 

102.5 

18.6 

95.6 

6.9  . 

12.3 

6.3 

0.8 

5.4 

121.4 

WRH3ERF  3 

36414. 

163.7 

71.5 

92.2 

67.9 

3.6 

3.3 

•83.9 

79.6 

4.3 

59.1 

TPZATER  9 

29392. 

287.2 

189.4 

97.8 

181.4 

8.0 

29.4 

68.4 

61.1 

7.3 

213.3 

LA!.«DRY  10 

6110. 

269.0 

209.0 

60.0 

108.1 

100.9 

23.1 

36.9 

30.0 

6.9 

276.8 

fSTR  RPR  11 

112160. 

251.7 

220.4 

31.3 

217.0 

3.4 

14.6 

16.7 

10.0 

6.7 

218.7 

GY^WSl.lH  12 

10951. 

179.2 

153.2 

26.0 

148.0 

5.2 

6.8 

19.2 

0.0 

19.2 

184.4 

CHAPEL  13 

•7748. 

241.2 

222.1 

19.1 

211.6 

io.5 

6.4 

12.7 

0.0 

12.7 

210.8 

BCWLING  14 

3377. 

216.8 

177.4 

39.4 

172.4 

5.0 

14.9 

24.5 

0.0 

24.5 

0.0 

AIM^STTO  16 

149656. 

166.8 

134.7 

32.0 

127.4 

7.3 

15.2 

16.8 

12.2 

4.6 

135.7 

AFPL  IN'S  17 

41976. 

136,5 

125.9 

10.6 

125.4 

0.5 

6.2 

4.4 

0.0 

4.4 

64.5 

HAREHSE  13 

93960. 

106.8 

85.3 

21.4 

31.4 

3.9. 

3.5 

12.9 

.  3.9 

9.1 

113.0 

OFF  KESS  19 

49163. 

199.1 

122.2 

76.9 

111.9 

10.3 

28.1 

48.8 

47.2 

1.5 

■  72.8 

FIFE  HSE  20 

7724. 

156.1 

123.9 

32.2 

119.6 

4.3 

16.5 

15.7 

11.6 

4.1 

134.4 

DISPNSRY  21 

22203. 

133.3 

101.5 

36.8 

91.3 

10.2 

11.6 

25.2 

21.7 

3.5 

134.5 

TELECOrtl  22 

.  4321. 

447.0 

194.0 

253.0 

194.0 

0.0 

28.0 

225.0 

132.0 

93.0 

198.0 

LIBRARY  23 

3328. 

121.7 

77.3 

44.4 

75.7 

1.6- 

38.6 

5.8 

2.8. 

3.0 

105.0 

WEUKTED 

A'VEFlMc 

179.5 

130.6 

48.9 

114.8 

15.8 

14.4 

34.5 

28.7 

5.8 

105.4 
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Table  5-2 


-  PERCENT  E?£R6Y  CC^’g.K’TIffl^  BY  ELTC  TYPE  - 


DESCS?  TYP 

G3F 

TOTAL 

FUEL 

ELEC 

SPACE 

DnU 

LIGHT 

KISC: 

KISC 

BOILER 

ACTUAL 

EISRGY 

HEAT 

LT/EQP 

AIJX 

REL 

-1-  -2- 

-3- 

-4- 

.  -5- 

-6- 

-7- 

-8- 

-9- 

-10- 

-11- 

-12- 

-13- 

EK/30Q  1 

100.0 

34.4 

15.6 

68.9 

15.5 

8.9 

6.7 

5.3 

1.3 

97.9 

HUTfENTS  2 

100.0 

87.9 

12.1 

87.9 

0.0 

6.4 

5.7 

2.4 

3.3 

26.5 

E«  KESS  3 

100. 0 

60.5 

39.5 

41.0 

19.5 

9.1 

30.5 

26.6 

3.9 

40.7 

Fi^KSNG  5 

100.0 

56.3 

43.7 

46.4 

9.9 

7.6 

36.1 

34.3 

1.8 

63.4 

SCHOOL  7 

100.0 

84.7 

15.3 

78.9 

5.7 

10.2 

5.2 

0.7 

4.5 

100.2 

WSH3S  RF  8 

100.0 

43.7 

56.3 

41.5 

2.2 

5.1 

51.3 

43.6 

2.6 

36.1 

TTEATER  9 

100.0 

65.9 

34.1 

63.2 

2.8 

10.2 

•  23.8 

21.3 

2.5 

74.3  * 

LAUNDRY  10 

100.0 

77.7 

22.3 

40.2 

37.5 

8.6 

13.7 

11.2 

2.6 

102.9 

raTR  RPR  11 

100.0 

37.6 

12.4 

86.2 

1.4 

5.8 

6.6 

4.0 

2.6 

8-6.9 

CYttlASLfI  12 

100.0 

85.5 

14.5 

82.6 

2.9 

3.8 

10.7 

0.0 

10.7 

102.9 

ch;pel  13 

100.0 

92.1 

7.9 

87.7 

4.4 

2.7 

5.3 

0.0 

5.3 

87.4 

KULING  14 

lOO.O 

31.8 

18.2 

79.5 

2.3 

6.9 

11.3 

0.0 

11.3 

0.0 

ADf^CTRA  16 

100.0 

80.8 

19.2 

76.4 

4.4 

9.1 

10.1 

7.3 

2.8 

81.4 

f??l  IRS  17 

lOO.p 

92.2 

7.8 

91.9 

0.4 

4.5 

3.2 

0.0 

3.2 

47.3 

UAREHSE  IS 

100.0 

79.9 

20.1 

76.3 

3.7 

7.9 

12.1 

3.6 

8.5 

105.9 

(Ft  fSSS  19 

100.0 

61.4 

,  38.6 

56.2 

5.2 

U.l 

24.5 

23.7 

0.8 

36.6 

FIRE  HSE  20 

100.0 

79.4 

20.6 

76.6 

2.8 

10.6 

10.1 

7.4 

2.6 

86.1 

DISPNSRY  21 

100.0 

73.4 

26.6 

66.0 

7.4 

8.4 

13.2 

15.7 

2.5 

97.3 

TELECCNl  22 

100.0 

43.4 

56.6 

43.4 

0.0 

6.3 

50.3 

29.5 

20.8 

44.3 

LIBRARY  23 

100.0  . 

63.5 

36.5 

62.2 

1.3 

31.7 

4.8 

2.3 

2.5 

86.3 

AVEFA3E 

100.0 

72.7 

27.3 

64.0 

3.3 

8.0 

19.2 

16.0 

3.3 

53.7 

PERCEITT 
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LIST7 


«HcADIKG  D£FINITIONS« 
Tables  5-1  and  5-2 


CfiiHH  EXPLANATION 

-1-  DESCRP  :  KSCRIPTIOH  CF  BUILDING  TYPE 

-2-  TYP  ;  DcSIGNATB  TYPE  NL«B£R  FROH  INCJSEKT  'A' 

-3-  GSF  !  TOTAL  GROSS  S81IARE' FOOTAGE  FOR 

BUILDINGS  OF  TE  PARTiaLAR  TYPE 

-4-  TOTAL  ;  TOTAL  B€RGY  CtiNa?PTION  PER  TYPE  ■ 

(KBTU/SF)P£R  YEAR'  ' 

COLLW  (5)  +  CDLLWI  ’ 

-5-  FUEL  :  TOTAL  FUa  CONSLifPTION  PER  TYPE 

{KBTU/SF)PER  YEAR 
COLU?fl  (7)  +  COLUm  (8) 

ELEC  :  TOTAL  ELECTRICITY  COHSIS^TICN  PER  TYPE 

(KBTU/SF)PER  YEAR 
CCLLW  (9)  +  COLLWI  (10) 

-10-  HISC  :  MISCELLA>£0LIS  CONSUt^^TICN  OF  ELECTRICITY 

cam  (11)  +  cam  (i2) 

-11-  .  LT/E9P  J  INailDES  EXTERIOR  LIGHTING  AND  EQUIPTENT  ?-CH  AS 

LAUNDRY  (ttCHDSS,  COCKING  EQUIPOT,  AND 
HISCELLANEDUS  HOUSEHOLD  EQtJIPtQfT. 

-12-  BOILER  •  :  IKaUDES  EOILER  PIK^.  P-FfGR  KOTERS,  LWH 

•  AUX  HEATER  FANS  AND  FURNACE  FANS.  .  ■ 


-13- 


ACTUAL  !  ACUVL  FUEL  CONSUMPTION.  DOES  NOT 
FUEL  mUK  ELECTRICITY. 


5.5  TOTAL  ENERGY  CONSUMPTION  PER  BUILDING  TYPE  AND  BY 

ENTIRE  SUBCOMMUNITY 

The  annual  values  of  total  fuel  (coal  or  oil) 
consumption  (MBtuF) ,  electricity  consumption  (MWH  and 
equivalent  source  (MBtuE))  as  well  as  total  enerqy 
(fuel  and  electricity  consumption  (MBtuT) )  by  each  type 
of  building  have  been  determined,  as  shown  in  Table 
5-3,  using  the  average  values  per  building  type  and  the 
GSF  area  of  the  type. 

The  "miscellaneous"  consumption  consists  of  the 
consumption  by  items  such  as  Street  Lighting,  Sewage 
Treatment  Plant  and  Water  Pump  Station. 

■Table  5-3  also  shows  the  percent  of  total  fuel,  total 
electricity  and  total  energy,  consumed  by  each  of  the 
building  types. 

5.5.1  GENERAL  COMMENTS 

5. 5. 1.1  FUEL  CONSUMPTION 

We  observe  that  the  topmost  consumers  of  fuel  (coal  and 
oil)  are  the  following  building  types: 


Motor/Tank  Repair  =  14.8% 
EM  Mess  =  14.0% 
Hutments  =  12.8% 
Administration  =  12.3% 
Family  Housing  =  11.8% 
EM  Barracks  w/o  Mess  =  10.9% 


These  building  types  consume  77%  of  the  total  fuel. 

5. 5. 1.2  ELECTRICITY  CONSUMPTION 

The  leading  consumers  of  electricty  are  the  following 
building  types: 

Family  Housing  =  21.8% 

EM  Mess  =  21.8% 

Warehouse  =  7.9% 
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!  BASEHIK  EXTRAPOLATED  EJSKGY  (XftS'.?PTION 
30-SEP-82 
Table  5-3 


AVG  PER  SF/YR  TOTAL  PER  YR  PERCENTAGE 


TYP  KO. 

GSF 

©TIF 

KBTLIE 

HBTirr 

KBilF 

HBTIF 

«BTlfT 

p.a 

ELEC  TOTAL 

GSF  ' 

KSCRIP 

-1- 

-2- 

-3-  ■ 

-4- 

-5- 

r6- 

-7- 

-8- 

-9- 

-10- 

-11-  • 

-12- 

-13- 

-14- 

1 

22. 

147818. 

123.7  ' 

22.8 

146.5 

18281. 

3373. 

21654. 

10,8 

3.8 

8.4 

9.2 

m/m 

2  138. 

459264. 

93.3 

12.8 

106.1 

23567. 

i 

5897. 

29464. 

13.9 

6.7 

11.4 

28.4 

HimOtTS 

3 

49. 

•  252130. 

185.0 

120.9 

306.0 

30320. 

30493. 

60813. 

17.9 

34.6 

23.6 

15.6 

EK  ess 

5 

7. 

155406. 

127.1 

98.6 

225.7 

19757. 

15318. 

35075. 

11.7 

17.4 

13.6 

9.6 

m  HSHG 

7 

2. 

12832. 

102.6 

18.6 

121.2 

1316. 

239. 

1555. 

0.8 

0.3 

0.6 

0.8 

SCHOOL 

8 

4. 

36414. 

71.5 

92.2 

163.7 

2604. 

3357. 

.5961. 

1.5 

3.8 

2.3 

2.3 

HRHSERF 

9 

1. 

29392. 

189.4 

97.8 

287.2 

5567. 

2875. 

8441. 

3.3 

3.3 

3.3 

1.8 

T15ATER 

10 

1. 

6110. 

209.0 

60.0 

269.0 

1277. 

367. 

1644. 

0.8 

0.4 

0.6 

0.4 

LAUKDRY 

11 

14. 

115019. 

.220.4 

31.3 

251.7 

19016. 

3595. 

22612. 

11.2  • 

4.1 

8.8 

7.1 

R07RRPR 

■■  12 

1. 

10951. 

153.2 

26.0 

179.2 

1678. 

285. 

1962. 

1.0 

0.3 

0.8 

0.7 

6Yf«ASi.« 

13 

2. 

7748. 

222.1 

19.1 

241.2 

1721. 

148. 

1869. 

1.0 

0.2 

0.7 

0.5 

CSftPEL 

14 

1. 

3877. 

177.4 

39.4 

216.8 

688. 

153. 

841. 

0.4 

0.2 

0.3 

0.2 

BOHLING 

U 

31. 

149656. 

134.8 

32.0 

166.8 

20166. 

4790, 

24957. 

11.9 

5.4 

9.7 

9.3 

AEWiSTRA. 

17 

9. 

41976. 

125.9 

10.6 

136.5 

5285. 

445. 

5730. 

■3.1 

0.5 

2.2 

2.6 

PP?L  INS 

• 

.  18 

17. 

93960. 

85.3 

21.4 

106.8 

8019. 

.  2013. 

.  10032. 

4.7 

2.3 

3.9 

5.8 

VRHSE 

19 

5. 

49168. 

122.2 

76.9 

199.1 

6010. 

3781. 

9791. 

3.5 

4.3 

3.8 

3.0 

(FF  ess 

20 

2. 

7724. 

123.9 

32.2 

156.1 

957. 

249. 

1206. 

0.6 

0.3 

0.5 

0.5 

FIREKSE 

21 

1. 

22203. 

101.5 

36.8 

138.3 

2254. 

817. 

3071. 

1.3 

0.9 

1.2 

1.4 

DISPKSRY 

22 

1. 

4321. 

194.0 

253.0 

447.0 

838. 

1093. 

1931. 

0.5 

1.2 

0.7 

0.3 

TELECOW 

23 

1. 

3328. 

77.3 

44.4 

121.7 

257. 

148. 

405. 

0.2 

0.2 

0.2 

0.2 

LIBRARY 

25 

0. 

0. 

0.0 

0.0 

0.0 

0. 

8816. 

8816. 

0.0 

10.0 

3.4 

0.0 

RISCELL 

310. 

1615407. 

105.0 

54.6 

159.6 

169577. 

88251, 

257828. 

100.0 

100,0 

lOC-.O 

100.0 

EXTRAPO. 

VALLES 

92.3 

44.9 

137.1 

149672. 

72764. 

222436. 

IW.O 

100.0 

100.0 

100.0 

FY  1980 

VALLES 

GSF 

IGTIF 

m£ 

KPTirr 

MBTIF 

M3TIE 

KBTIIT 

P.EL 

ELEC 

TOTAL 

GSr 

DESCRIP 

-1 

-  -2- 

-3- 

-4- 

-5- 

-6- 

-7- 

-8- 

-9- 

-10- 

-11- 

-12- 

-13- 

-14- 
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K.':D?a.S  SlSCC??iLKITY  Table  5-3 


«^TIK3  tEFINITIOf^w 


1.  TYP  :  BUILDING  TYPE  AS  EFINED  BY  IO£f£NT  'k' 

2.  NO.  :  TOTtt.  Nl«3ER  CF  RJILDINGS  PER  TYPE 

3.  GSF  ;  TOTft.  GROSS  SQL^RE  FOOTAGE  PER  TYPE 

4.  KFTlr  :  AERAE  YE«.Y  CwSUfPTION  Or  RB.  (COAL/OIL)  «  A 

PER  S3L1ARE  FOOT  BASIS  IN  KBTU  (BTUHOOO) 

5.  KBTTE  ;  AVERAGE  YEARLY  CttSUHPTION  OF  ELECTRICITY  ON  A 

PER  SQUARE  FOOT  BASIS  IN  KBTU  (BTlrtlOOO) 

6.  KBTUT  :  A'QViGE  YEARLY  EOGY  CC«SUtFTION  ON  A  PER  SQUARE 

FOOT  BASIS  IN  KETU  (BTUtlOOO) 
mm  (4)  +  coLi«i  (5) 

7.  KBTIF  :  TOTAL  YEARLY  FUEL  ICOAL/OIL)  CONSUfPTION 

IN  KBTU  (BTUflOOOOOO) 

C0LL«N  (3)  X  OXIW  (4) 

8.  KBTIE  :  TOTft.  YEARLY  ELECTRICITY  CONSL??TION 

IN  nSTU  (BTUHOOOOOO) 

COLUW  (3)  X  COLW  (5) 

9.  KBTUT  :  TOTAL  YEARLY  EISRGY  CONSUMPTION 

IK  RBTU  (BTlNflOOOOOO) 

CtLW«  (3)  X  COLUt«  .(8) 

PERCEKTAGS  : 

10.  Ra  t  PERCSTT  OF  RB.  CmPED  IN  fSLATION  TO  TOTAL 

BAS  CONSi.?PTION 

COL.  (7)  X  100/CCWJNITY  PS.  CONSLirPTION 

11.  ELEC  :  PERCENT  (F  ELECTRICITY  CONSLKD  IN  RELATION  TO  TOTAL 

BASE  CONSJJfPTION 

COL.  (8)  X  100/CO?MLIHITY  ELEC.  C0NSl?1?TI«< 

12.  TOTAL  :  PERCENT  OF  TOTAL  ENERGY  COKSUSD  IN  RELATION 

TO  TOTAL  BASE  COKSUhPTICW 

COL.  (9)  X  100/TCTK.  CO!M.?<ITY  etEKBY  CONSUf'TION 

13.  GSr  :  PERCENT  OF  GROSS  SQUARE  FOOTAGE  IN  RELATION  TO 

TOTfl  BASE  SQLiAIS  FOOTAGE 
COL.  (3)  X  lOO/CC«fT.WITY  GSr 


14.  KSCKIP 


:  DESCRIPTION  OF  FJILDING  USE  PER  TYPE 


5.6 


5.6.1 


Administration 
Officers  Mess/Club 
Motor/Tank  Repair 
EM  Barracks  w/o  Mess 


=  6.9% 

=  5. 4% 

=  5. 0% 

=  4. 8% 


Theatre-Cafeteria  -  4.0% 

These  building  types  consume  78%  of  the  total 
electricity  consumption. 

PRESENT  AND  PROJECTED  ENERGY  COSTS 

Based  on  the  average  energy  consumption  values  obtained 
we  have  developed  and  shown  the  present  FY  80  as  well 
as  projected  FY  84  energy  costs  (if  no  energy 
conservation  actions  are  implemented)  for  space 
heating,  DHW,  lighting,  miscellaneous,  and  total  energy 
for  each  building  type  in  Tables  5-4A  and  5-4B. 


GENERAL  COMMENTS 

We  observe  that  on  an  average,  the  annual  energy  cost 
is  110  cents  per  square  foot,  of  which  74  cents  is  for 
space  heating,  10  cents  is  for  DHW,  7  cents  for 
lighting  and  10  cents  for  miscellaneous  electrical 
equipment  such  as  boiler  pumps,  unit  heater  fans, 
washing  machines  and  stoves. 

Between  FY  1980  and  FY  1984,  the  energy  cost  will 
increase  by  a  factor  of  1.63  if  no  energy  conservation 
measures  are  implemented;  i.e.,  the  annual  energy  cost 
will  increase  from  approximately  $1.37  million  to  $2.23 
million. 


EXEC  SUM  5-4 


HOHENFELS 


BS50Y  EK5I»cER!tw  AHALYSIS  P?K=y«.  BJP^ 
PROGRAM  LISTG 
HOHEKFELS  aiBCmt^TY 


30-SEP-82 


Table  5-4A 


SI€RGY  C0ST-19e0:  CENTS/SS  FT 


,  aa  COST  ;  $  fc.50/f5TU  electric  cost  s  »  5.17/RBPJ 


fuel  ELECP.ICITY 

BLIG  BLDG  SPACE 

type  EcSC  OS?  I£AT  DSJ  LIGHTS  .  KISC  TOTAL 


CEKTS/SQfT.  19S0 


1 

EH/B09 

147818. 

44. 

2 

aiTKEKTS 

459244. 

41. 

•3 

•EM  rsss 

244020. 

62. 

5 

FAM  HShO 

155404.' 

.  48. 

7 

SCHOOL 

12S32. 

'  42. 

8 

IKHSE  RF 

34414. 

44. 

9 

TOTER 

29392. 

113. 

10 

imm 

4110. 

70. 

11 

fiOTR  fPR 

112140. 

141. 

12 

GYmsuH  ■ 

10951.. 

94. 

13 

CHAPEL 

7748. 

138. 

H 

BCWLIH3 

3877. 

112. 

14 

AK1NSTRA 

149454. 

83. 

17 

APPL  IKS 

41974. 

82. 

16 

HRK^ 

93940. 

•53. 

19 

OFF  MESS 

49148. 

73. 

20 

FIRE  KSE 

'7724. 

•  73. 

21 

DISPf^Y 

22203. 

•  59. 

22 

TELECt«M 

4321. 

124. 

23 

LIBRARY 

3328. 

49. 

15. 

7. 

5. 

92. 

0. 

3. 

3. 

47. 

39. 

14. 

48. 

183. 

15. 

9. 

42. 

134. 

4. 

4. 

3. 

74. 

2. 

4. 

43. 

94. 

5. 

15. 

35. 

174. 

44. 

12. 

19. 

147. 

2. 

8. 

9. 

159. 

3. 

4. 

10. 

113. 

7. 

3. 

7. 

154. 

3. 

8. 

13. 

134. 

5. 

8. 

9. 

104. 

0. 

3. 

2. 

87. 

■  3. 

4. 

7. 

47. 

7. 

15. 

25. 

119. 

3. 

9. 

8. 

97. 

7. 

4. 

13. 

85. 

0. 

14. 

114. 

257. 

1. 

20. 

3. 

73. 

AVERAGE 


75. 


10. 


18. 


110. 


30-^-82 


EHEj^Y  EHGIISPJKG  Wi^LYSIS  PKCRAS,  ElROr^ 
F'FS^ii.n  ll%U 
K>2fa.s  aecafih'iTY 


Table  5-4B 


Qa?SY  CCST-19J4:  CcHTS/SS  FT 


Fie.  COST  :  $  10.59/15711  ELECTRIC  COST  t  $  S.A3/KFnJ 


FJC  BLDG 
TYPE  ESC 


FUEL  ELECTRICITY 

SPACE 

CSF  EAT  K«  LIGHTS  KISC  TOTAL 


CEh7S/S3n.  1984 


1 

EK/HH 

147818. 

107. 

24. 

11. 

6. 

150. 

2 

■  HJTEKTS 

459284. 

99. 

0. 

8. 

5. 

no. 

3 

EK  ESS 

248020. 

133. 

83. 

23. 

79. 

298. 

5 

FA«  E«G 

155408. 

111. 

24. 

14. 

89. 

218.  • 

7 

SCH?X 

12S32. 

101. 

7. 

10. 

5. 

124.- 

8 

RF 

38414. 

72. 

4. 

7. 

71. 

153. 

9 

TEATER 

29392. 

192. 

8. 

25. 

53. 

233. 

10 

LA!.5^Y 

tllO. 

114. 

107. 

19. 

31. 

272. 

11 

rCTR  RPR 

112180. 

230. 

4. 

12. 

14. 

280. 

12 

GY?9tASUK 

10951. 

157. 

8. 

8. 

18. 

184. 

13 

CHffEL 

7748. 

224. 

11. 

5. 

11. 

251. 

14 

BC«.IH3 

3877. 

183. 

5. 

13. 

21. 

221. 

It 

Are?»7RA. 

149858. 

135. 

8. 

13. 

14. 

170. 

.17 

APPL  IH3 

41978. 

133. 

.  1. 

5. 

4. 

142. 

18 

HSrSE 

93980. 

88. 

4. 

7. 

11. 

108. 

19 

EF  ESS 

49188. 

119. 

11. 

24. 

41. 

194. 

20 

FIE  KSE 

7724. 

127. 

5. 

14.- 

13. 

158. 

21 

DISPKSRY 

22203. 

97. 

11. 

10. 

21. 

139. 

22 

TELECO-W 

4321. 

205. 

0. 

24. 

190. 

419. 

23 

LIE?«Y 

3323. 

80. 

2. 

33. 

5. 

119. 

AVERAH 

122. 

17. 

12. 

29. 

180. 

6 


INFORMATION  RECEIVED  FROM  SUBCOMMUNITY 


We  have  presented  in  Section  2  of  the  Energy  Report 
details  of  the  following: 

a.  Drawings 

b.  Utility  and  Fuel  Bills 

c.  Information  of  Previous  Studies 

d.  Building  Information  Schedule 

e.  Basic  Utility  System  Maps 

f.  Facility  Engineering  Technical  Data  Report 

g.  Subcommunity  Fixed  Facility  Energy  Plan 

h.  Land  Use  Plan  and  Planned  Physical  Plant  Expansion 
Data 

i.  Population  Data 


EXEC  SUM  6-1 


HOHENFELS 


ENERGY  CONSUMPTION  DATA  AND  SUBCOMMUNITY  GOALS 

Presented  herein  are  the  following  tables; 

Table  3.3-1  Fuel  and  Electricity  Prices 

Table  3.3-2  Annual  Energy  Consumption  and  Cost  Profile 
for  FY  75,  78,  79  and  80 

Table  3.2-1  Energy  Consumption  Goals  for  FY  85 

Table  3.4  Hohenfels  Typical  building  Energy 
Consumption 


EXEC  SUM  7-1 


HOHENFELS 


HOHENFELS 


Table  3.3-1 


FY  84  FUEL  PRICES,  BASED  ON  FUEL  PRICES  IN  FY  81 


FUEL 

UNIT 

FY 

81 

FY 

84 

$ 

$ 

$ 

$  . 

UNIT 

MBTU 

UNIT 

MBTU 

ELECTRICITY 

KWH 

0.08 

6.896 

0.12 

9.950 

COAL 

m-TON 

127 

4.071 

169 

5.419 

NO.  2  OIL 

GAL 

1.22 

8.796 

1.81 

13.032 

NO.  6  OIL 

GAL 

— 

— 

— 

— 

ELECTRIC 

DEMAND 

KVA 

9.89 

! 

11.298 

— 

CONVERSION  FACTORS; 


•  (10)^ 

BTU 

MBTU 

0.0116 

MBTU 

ELECTRICITY 

KWH 

31.2 

MBTU 

COAL 

m-TON 

0.1387 

MBTU 

NO.  2 

OIL 

GAL 

0.1485 

MBTU 

NO.  6 

OIL 

GAL 


TABLE  3.2-1  ENERGY  CONSUMPTION;  PROGRESS jAND  GOALS  FOR  FY  85;  HOHENFELS 


TABLE  3.4 

■  HOHENFELS  TYPICAL  BUILDING 
ENERGY  CONSUMPTION' 


MBTU/YR 


TYPE 

No. 

DESCRIPTION 

ELEC 

FUEL 

1 

.  23 

EM  BARRACKS  WO/MESS 

573 

2891 

2 

115 

HUTMENTS 

41 

110 

3 

315 

EM  MESS 

350 

533 

5 

74 

FAMILY  HOUSING 

224 

2504 

7 

5 

DEPENDENT  GRADE  SCHOOL 

140 

746 

8 

10 

REFRIGERATED  WAREHOUSE 

4058 

1465 

9 

3 

THEATER 

2874 

6269 

10 

72 

LAUNDRY 

366 

1691 

11 

392 

MOTOR/TANK  REPAIR 

440 

6175 

12 

47 

GYMNASIUM 

285 

2019 

13 

2 

CHAPEL 

84 

-  932 

14 

14 

BOWLING 

152 

.  687 

16 

13 

ADMINISTRATION 

135 

663 

17 

270 

APPLIED  INSTRUCTION 

63 

349 

18 

71 

S  TO  REHOUSE/WAREHOUSE 

68 

848 

19 

43 

OPEN  MESS/NCO 

747 

898 

20 

48 

FIRE  STATION 

126 

528 

21 

51 

DISPENSARY 

817 

2986 

22 

54  • 

TELEPHONE  EXCHANGE 

1093 

855 

23 

49 

LIBRARY 

148 

349 

DATA  COLLECTED  BY  BUILDING  SURVEY  AND  SELECTION  OF 
REPRESENTATIVE  BUILDINGS  (INCREMENTS  A  &  G  ONLY) 

The  following  data  has  been  presented  in  detail  in  the 
Energy  report  and  was  orignally  presented  in  the 
Preliminary  Submittal: 

Building  Envelope  Construction  Data. 

Occupancy,  Lighting,  Equipment  and  DHW  Data. 

Terminal  Heating  Systems  and  Control  Data. 

Primary  Heating  Systems  Data. 

Possible  Energy  Conservation  Opportunities. 

We  have  presented  in  the  following  table  an  updated 
list  of  representative  buildings  of  each  type  selected 
for  detailed  Energy  Conservation  Analysis.  In  some 
types,  we  have  selected  more  than  one  building  for 
analysis  in  order  to  obtain  more  realistic  basewide 
extrapolated  ECIP  or  OMA  projects. 


EXEC  SUM  8-1 


HOHENFELS 


TABIiE  4.8 


REPRESENTATIVE  BUILDINGS  OF  EACH  TYPE 
HOHENFELS 


TYPE 

BUILDING  type 

DESCRIPTION 

BUILDING 

1 

EM  BARRACKS  W/O  MESS,  BOQ 

22,  309 

2 

HUTMENTS 

115 

3' 

EM  MESS 

315,  809 

5 

FAMILY  HOUSING 

74 

7 

DEPENDENT  GRADE  SCHOOL 

5,  44 

8 

WAREHOUSE-REFRIGERATED 

10 

9 

THEATRE 

3 

10 

LAUNDRY 

72 

11 

MOTOR/TANK  REPAIR  SHOP 

392,  807 

12 

GYMNASIUM 

47 

13 

CHAPEL 

2 

14 

BOWLING  CENTER 

.  14 

16 

ADMINISTRATION 

•  13,  42,  805 

17 

APPLIED  INSTRUCTION 

270,  383 

18 

STOREHOUSE/WAREHOUSE 

71 

19 

OPEN  MESS  NCO/CLUB 

6,  43 

20 

FIRE  STATION 

48, 

21 

DISPENSARY 

51 

22 

TELEPHONE  EXCHANGE 

54 

23 


LIBRARY 


49 


